WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification °* : 
A23G 3/00 



Al 



(11) International Publication Number: WO 97/03569 

(43) International Publication Date: 6 February 1997 (06.02.97) 



(21) International Application Number: PCT/US96/1 1620 

(22) International Filing Date: 12 July 1996 (12.07.96) 



(30) Priority Data: 
9515077.7 



21 July 1995 (21.07.95) 



GB 



(81) Designated States: AU, CA, CN, JP, NZ, US, European patent 
(AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, 
MC, NL, PT, SE). 



Published 

With international search report. 



(71) Applicant (for all designated States except US): THE PROC- 

TER & GAMBLE COMPANY [US/US); One Procter & 
Gamble Plaza. Cincinnati. OH 45202 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): LUHADIYA, Ashok, 
Premchand flN/IN]; Mehra Bhavan 14th A "Road", Khar, 
Bombay 400 052 (IN). SANTOS A, Wundriari [ID/ID]; 
Jendral Sudirman 84 Salatiga, Central Java (ID). 

(74) Agents: REED, T., David et al.; The Procter & Gamble 
Company, 5299 Spring Grove Avenue, Cincinnati, OH 
45217 (US). 



(54) Title: CANDY PRODUCTS AND THEIR MANUFACTURE 



(57) Abstract 



The present invention relates to a sugar-free hard candy containing a maltitol core enclosed within a casing, and the method of making 
it. The resultant hard candy of the present invention remains non-sticky when exposed to ambient humidity for an hour or more but has 
the performance and technical advantage as that of maltitol, which would normally give a sticky, deformed and unacceptable candy. 



BNSDOCID: <WO 9703569AI J_> 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GE 


Georgia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Netherlands 


BE 


Belgium 


HU 


Hungary 


NO 


Norway 


BF 


Burkina Faso 


IE 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 


Benin 


JP 




PT 


Portugal 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BV 


Belarus 


KG 


Kyrgystan 


RU 


Russian Federation 


CA 


Canada 


KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SG 


Singapore 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


a 


Cdte d'lvoirc 


U 


Liechtenstein 


SK 


Slovakia 


CM 


Cameroon 


LK 


Sri Lanka 


SN 


Senegal 


CN 


China 


LR 


Libera 


sz 


Swaziland 


cs 


Czechoslovakia 


LT 


Lithuania 


TD 


Chad 


cz 


Czech Republic 


LU 


Luxembourg 


TG 


Togo 


DE 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Estonia 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


UG 


Uganda 


FI 


Finland 


ML 


Mali 


US 


United States of America 


FR 


France 


MN 


Mongolia 


UZ 


Uzbekistan 


GA 




MR 


Mauritania 


VN 


Viet Nam 



9703569A1 I > 



WO 97/03569 



PCT/US96/11620 



CANDY PRODUCTS AND THEIR MANUFACTURE 
Field of Invention 

This invention relates to sugar-free hard candy products and their manufacture, 
and in particular to such products having a core which is enclosed within a casing. 

Background of the Invention 

Hard candy products, such as medicated lozenges or fruit flavoured candies, can 
be made by cooking an aqueous solution of sugar or sugar alcohol to form a cooked 
candying solution and then cooling the solution and allowing crystallisation and 
solidification to occur. 

Sugar alcohol being low calorie and non-cariogenic provides advantage over 
sugar based candy products and can be used by diabetic persons. When it is desired 
that the candy should be sugar-free it is necessary that its taste and flavour release 
characteristics are similar or as close as possible to that of sugar based product to be 
acceptable by consumers. In addition the manufacturing process should be able to 
produce product with acceptable shelf-life without excessive packaging. 

Maltitol, a sugar alcohol is most preferred for sugar-free candy because it can be 
processed using conventional candy manufacturing equipment and is very similar 
taste profile to that of sugar. However it suffers from the disadvantage of being 
hygroscopic by which we mean that the candy prepared with maltitol will become 
sticky when it is exposed to atmospheric humidity of the type which can prevail 
regularly in tropical climates or occasionally in more moderate climates. 

The sugar alcohol known as Isomalt has been proposed by a supplier, Palatint 
Sussungsmitel GmbH of Mannhein Germany to be suitable for use as the main 
constituent of a hard cooked candy casing which contains a soft filling of maltitol 
syrup, wherein the casing and the filling contain appropriate flavourings and other 
additives. However this is not relevant to the production of a hard candy containing 
a hard core. 

Object of the Invention 

An object of the invention is to provide a hard candy which is sugar-free, has a 
hard core, and is satisfactorily non-hygroscopic when exposed to a humid 
environment. 
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Summary of the Invention 

A sugar-free hard candy according to the invention comprises a core enclosed 
within a casing, 

wherein the casing is substantially non-hygroscopic, substantially moisture 
impermeable, casing which is formed of a hard cooked casing composition which 
consists mainly of a substantially non-hygroscopic sugar alcohol, 

and the core is hygroscopic and is formed of a hard, cooked core composition 
which consists mainly of hygroscopic sugar alcohol. 

Thus the hard candy of the invention consists entirely of hard, cooked material 
and has a core of material which would be hygroscopic if exposed to a humid 
atmosphere and a casing of material which is much less hygroscopic and which 
protects the core from humidity in the atmosphere. Accordingly, by the invention, it 
is possible to provide a candy which is hard throughout and which remains non- 
sticky even when exposed to humidity despite having a core formed of a sugar 
alcohol which results in the core potentially being unacceptably hygroscopic. 

The invention also provides a method of making such a candy, preferably by a 
centerfilling depositing technique. 

Description of the Preferred Embodiments 

The sugar-free candy of the invention has an outer casing that has the 
conventional, substantially non-hygroscopic, properties which are associated with 
satisfactory hard candies. Additionally, the entire candy is hard, in that the entire 
candy is formed of hard, cooked, sugar alcohols, but the core is formed of a hard 
cooked material which would be unsatisfactorily hygroscopic if it was exposed to 
ambient humidity. As a result of enclosing the hygroscopic core within the non- 
hygroscopic, substantially impermeable, casing it is possible to combine the 
advantages of using a substantial amount of a chosen sugar alcohol despite the 
resultant hygroscopic properties without incurring the disadvantages of using that 
material. 

The entire candy is sugar-free, by which we mean that it is substantially free, and 
preferably wholly free, of sugar or com syrup and instead depends mainly or, 
preferably, wholly upon sugar alcohols for providing the hard casing and the hard 

core. 
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The casing must cover the entire core (preferably substantially uniformly) to 
protect the core from the surrounding air and thus must be substantially 
impermeable. By this we mean that the casing must protect the core from ingress of 
atmospheric humidity to an extent which would result in stickiness developing on the 
outer surface. A convenient way for determining whether or not the casing 
composition and application method does give a substantially impermeable casing is 
to form sample candy exactly in accordance with the intended production technique 
but with a characteristic flavour, such as menthol, in the core composition (but 
without any of the flavour in the casing composition) and then to taste the candy in 
the mouth. If the initial taste, before dissolution of any of the casing, reveals any 
significant menthol (or other characteristic flavour) then the casing is not 
substantially uniform and impermeable. However if there is no significant menthol 
(or other characteristic flavour) upon initial contact of the casing with the mouth then 
the casing can be regarded as substantially impermeable and as providing a 
satisfactory uniform covering around the core. 

The casing itself must be substantially non-hygroscopic, by which we mean that it 
is significantly less hygroscopic then the core and, in particular, does not become 
sticky upon exposure to humid atmospheric conditions for, for instance, half an hour. 
Thus the casing should have hygroscopic properties of the same character, when 
exposed to atmospheric humidity, as are conventionally considered to be 
commercially acceptable for hard candies. 

The casing is made by cooking a casing composition which consists mainly of a 
substantially non-hygroscopic sugar alcohol to form a candying solution, which on 
casting and cooling then forms the hard casing in conventional manner. By saying 
that we use a non-hygroscopic sugar alcohol we mean that we use a sugar alcohol 
which, when cooked, forms a substantially non-hygroscopic hard, cooked, product. 

The sugar alcohols for the casing can be any commercially available, 
economically satisfactory, sugar alcohols which are suitable for the production of 
non-hygroscopic hard candy. Examples are isomalt (for instance the commercial 
product Isomalt M supplied by Palatint Sussungsmitei GmbH of Mannhein 
Germany), sorbitol, xylitol, lactitol, mannitol and polydextrose. Other hydrogenated 
monosaccharides and disaccharides can be used and mixtures of hydrogenated 
saccharides and polysaccharides, such as hydrogenated glucose syrup, can also be 
used. Mixtures are suitable. The casing composition usually contains at least 50% 
by weight (dry matter after cooking) of the named sugar alcohols and usually at least 
80% and frequently at least 90% by weight of the named sugar alcohols. Usually the 
only components of the casing composition which are not cooked along with sugar 
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alcohols (and trace water remaining from the casing composition) are generally 
colorings, acidifying agents and flavourings and/or pharmaceutical active ingredients. 
The total amount of such materials is usually below 10% by weight, and generally 
below 5% by weight of the cooked composition. 

The core is hygroscopic in the sense that it will, if exposed to atmospheric 
humidity, becomes sticky much more rapidly than the cooked casing composition. 
The core is formed of a hard, cooked, core composition which consists mainly of a 
hygroscopic sugar polyol (that is to say a sugar polyol which, when cooked, will 
form a hygroscopic core). The preferred polyol is maltitol. 

It is particularly desirable to be able to provide a sugar-free hard candy 
containing a hard maltitol core. Prior to the invention it has not been possible to 
achieve this without incurring the unacceptable disadvantage of the resultant candy 
being unacceptably hygroscopic and sticky upon exposure to atmospheric humidity 
for, for instance, half an hour or longer, especially under tropical conditions. Maltitol 
has various advantages which result in it being particularly suitable for use in the 
invention. For instance it has a high sweetness level and a low heat of solution. 

The maltitol generally provides at least 50% by weight of the core and usually at 
least 80% by weight of the core. It can be mixed with a relatively small amount of 
other sugar alcohol, which may be more hygroscopic. For instance maltitol is 
commercially available under the trade names Maltidex 100 and Maltidex 85, and 
such products may contain a small amount, for instance 2 to 5%, by weight sorbitol, 
reducing sugars and other sugar or sugar alcohols which are not maltitol. Maltitol 
itself has the formula C12H24O1 1- 

The core may contain relatively small amounts, for instance not more than 10% 
and usually not more than 5% by weight of the cooked core composition, of 
coloring, flavouring, pharmaceutical active ingredient or other conventional candy 
additives. 

The preferred candy of the invention comprises a hard, cooked, maltitol core 
encased within a substantially impermeable hard, cooked, isomalt casing. 

The ratio by weight of core:casing can generally be within the range 10:90 to 
90:10 but is most preferably in the range 30:70 to 70:30, often around 50:50 by 
weight. The amount of the casing must be sufficient to provide a substantially 
impermeable casing and so the minimum amount which is acceptable will depend in 
part upon the size of the candy. Typically each candy has a mass of 0.5 to 20g, often 
around 1 to lOg. Often it is preferred that the candy has a weight of 0.5 to 4g, 
preferably 0.5 to about 2.5 or 3g. The candy is often substantially spherical or flat 
oval or disc-shaped, as is conventional for hard candies. 



BNSOOCID: <WO 9703S63A1_I_» 



WO 97/03569 PCT/US96/1 1 620 



5 

The candy can be a pharmaceuticaliy active lozenge or can be a flavoured, non- 
pharmaceutical, candy. The amount of pharmaceutical active ingredient and/or fruit 
or other flavourings can be conventional for hard candies. The relevant additives 
such as flavours, colorants or other active ingredients can be present in conventional 
amounts. They can be contained wholly in the core or wholly in the casing but are 
usually distributed through both. 

The desired active of the coating can be provided in conventional manner by 
including for example calcium lactate in the core compositions but preferably the 
compositions are free of calcium. 

The candy is formed by separately cooking an aqueous solution of the casing 
composition to form a candying coating solution, and an aqueous solution of the core 
composition to form a candying core solution, and then the two candying solutions 
are combined in core-casing relationship and the product is subjected to cooling so as 
to allow crystallisation to occur with the consequential formation of the desired hard 
candy. 

The candy can be made by appropriate combination of conventional candy- 
making process steps. As is known, a hard candy material can be made by cooking 
an aqueous solution of the sugar alcohol to provide a syrup, generally referred to as a 
candying solution, having an adequately low water content. Generally the water 
content of the candying solution must be below 3%, preferably below 2%. The 
candying solution is then allowed to cool, with consequential crystallisation and the 
formation of the hard candy component. 

Then non aqueous components of the aqueous solution which is subjected to 
cooking are provided by the sugar alcohol or alcohols and the desired small amount, 
usually not more than 5%, flavouring, colorants, acidifiers or other active 
ingredients. Alternatively some or all of the additives may be added to the candying 
solution after cooking and before cooling and crystallisation. 

When the cooking is conducted in bulk, it is conducted to a temperature selected 
according to the materials being used and the process conditions. Often the cooking 
is being conducted on a microfilm cooker, for instance at temperatures of 130 to 
170°C. 

It is possible to form a plurality of core pieces in conventional manner, for 
instance by casting in molds or by punching to desired shape, followed by application 
of the casing candying solution before, during or after solidification of the core 
pieces. A method may be used which is similar to the methods used for making 
panned confectionary products or coated pharmaceutical dosage forms. 
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However the preferred method of making the candy of the invention comprises 
centerfilling the core candying solution within the casing candying solution and 
cooling the centerfilled product. 

Centerfilling is a well known technique and involves, in the invention, discharging 
the core candying solution substantially centrally within an annular stream of casing 
candying solution under conditions whereby the extruded bi-component stream drops 
or otherwise separates from the stream as a droplet or other shaped body consisting 
of a core of the core candying solution surrounded by a casing of the casing candying 
solution, and the resultant product then cools and solidifies. 

The follow is an example of the invention. 

A core sugar alcohol solution composition is formed of Maltidex 100, water and 
calcium lactate. This is cooked in microfilm cooker to a temperature of 160°C at 
which time the resultant core candying solution has a water content of about 2%w/w. 
To the core candying solution is then added: 0.8%w/w mixed fhih flavour, l%w/w 
cirtric acid and 0.0006 FD&C Blue #1 and 0.0026%w/w Beta-Carotene. 

A casing sugar alcohol solution composition is formed from 67%w/w isomalt, 
and 33%w/w water and is cooked in microfilm cooker to a temperature of 160°C at 
which time the resultant casing candying solution has a water content of about 
2%w/w. To this casing candying solution is then added: 0.8%w/w mixed fruit 
flavour, and l%w/w citric acid. 

The core candying composition is deposited as a core centrally within a stream of 
the casing candying composition under conditions whereby drops having a weight of 
3.0g are formed. They are left to cool and solidify. 

The resultant hard candy remains non-sticky when exposed to ambient humidity 
for an hour or more but has the performance and technical advantage as that of 
Maltitol, which would normally give a sticky, deformed and unacceptable candy. 

The resultant hard candy remains non-sticky when exposed to conventional 
humidity for an hour or more but has the commercial and technical advantage that 
about half the weight of the candy is provided by maltitol, which would normally 
give a sticky, deformed and unacceptable candy. 
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What is claimed is: 

1 . A sugar-free hard candy comprising a core enclosed within a casing, 
wherein the casing is a substantially non-hygroscopic, substantially moisture- 
impermeable casing which is formed of a hard cooked casing composition which 
consists mainly of substantially non-hygroscopic sugar alcohol, 

and the core is hygroscopic and formed of a hard cooked core composition which 
consists mainly of hygroscopic sugar polyol. 

2. A candy according to claim 1 in which the ratio by weight corexasing is 10:90 to 
90:10. 

3. A candy according to claim 1 in which the ratio by weight corexasing is 30:70 to 
70:30. 

4. A candy according to any preceding claim in which the core consists mainly of 
maltitol. 

5. A candy according to any preceding claim in which the core consists to at least 
80% by weight of maltitol. 

6. A candy according to any preceding claim in which the casing consists mainly of 
at least one sugar alcohol selected from isomalt, sorbitol, xylitol, lactitol, mannitol or 
polydextrose. 

7. A candy according to any preceding claim in which the casing consists mainly of 
isomalt. 

8. A method of making a candy according to any preceding claim comprising 
separately cooking an aqueous solution of the casing composition to form a casing 
candying solution and an aqueous solution of the core composition to form a core 
candying solution, and then centerfilling the core candying solution with the casing 
candying solution and cooling the product. 
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